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© An apparatus and method for controlling the cross-linldng of elastomers in a mould. 



© Apparatus for checking or controlling cross-link- 
ing in products m£de of ela^omeric material which 
is the object of the present invention!, comprises a 
mould of a. fixed volume provided with at least one 
pressure senspr able to detect "pressure variations in 
the mould during cross-linking in order to obtain data 
referring to the progress of the cross-linking in the 
case of laboratory applications, while, shpuld the 

^apparatus be used in m^ufactufing, it c£ri provide 

^ an automatic control of the duration of the various 
stages' of the manufacturing; cycle by means of 

qq| microprocessor controlled equipment to which such 

©sensors ^re connected. . 

The operating method according to the present 

^invention comprises measuring the peak pressure 
reached in the mould, detecting a decrease in its 

q gradient as time passes, subsequently detecting an 
increase in the gradient arid determining the time 



caliy controlling the manufacturing equipment. 
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required to obtain a variation of a pre-established 
order, this data being used to obtain information on 
how cross-linking is progressing and for automati- 



Xerox Copy Centre 



0 279 081 



AN APPARATUS AND METHOD FOR CONTROLLING THE CRQiSS-LINKING^F ElASTOM^S^N A MOULD 



The present invention relates to a method and 
an apparatuis for checking ^ricoi^ 
linking bf products made of moulded elastomeric 
m^eriai;^hi<^^ assess- 
ment ^ the typi^l par^^ £pd 
the contro I of the period during which - cross-linking 
occurs in actual production: to bje carried out. 

and tte 

whfch':- ,: -fiiey arlr l<ept \6nt(j : ^SVOT 
cross-linking process of th^ m^terial^ w 
brought from ^ initial fltiid^^ 
the sdlid state characteristic of the finished product 
Th^ cross-jinking, vyhich cbhsiste of the forima4 
tiori of . fr^svei^l^iink^B 

polymer forming the elastomer* '"i^kes ipl^e^fn a 
time dependent upon a number oi^ f^t^ f ^Jated 
both to v the: com^ j 
agents used for the cross-linking :^airid ^^^^cter^ 
nal 'factors; such as pre^iire^dlte^^ ; • 

it is therefore esseri^ 

how the mixture under examination jprqgre^^es : as 
time gbes by in order to be able tb^ si^ly^ecise 
operating Jt^a for ^ 

••'^jIT i^in^ ' 
kept inside; the -mcM^ 

dieted ; br at ieisi until v it 'has Hn^h^ ; a pertain 
stage, enabling the item to ke^ ^^requinSd 
shape, without however ui^Uly ^ 
in' the mould, thus avoiding the' hampering ; of r pro- 
ductivity and preventing excessive cross-linking 
which wouldc&iise Jarf alteration in the properties of 
the product 

To: this aim ,and, acceding to a known tech- 
nique, laboratory teste are carried out on a sample 
of the mixture out of which the item has to be 
made, in order to establish the required length of 
setting time under specific operating conditions 
and thereby enabling the moulding apparatus to be 
adjusted accordingly. 

To this aim, vulcanisation testers having os- 
cillating rotors are used, among other means, ac- 
cording to agreed standards, the rotor being in* 
serted in a chamber containing the. mixture under- 
going cross-linking and teing kept in oscillating 
motion within it, and the variation with time of the 
torque required to maintain the oscillation ampli- 
tude constant being measured. 

A considerable increase in the measured 
torque provide an indication that cross-linking is 
taking place, such cross-linking being completed 
when the measured torque again becomes con- 
stant or varies only slowly, having higher values 
than those of the initial torque. 

The data referring to the variations of the 



torque throughout the time during which cross- 
■"y. ^ ^linkm§ris taking place enables the time required to 
be establisheid; under specific conditions, for cross- 
linking to be; carried out in the . mould to the 
5 . required'd^ireS^ ;V;^: y*:[y 

.This^methedi hb^ 
a vuk^is^bri tes^ 
- : v.- :■ rotor^ wh icte is ,av co m p lex , i nstrum ent ^with a d© Hcate 
'stru^te;'^ ""; 
10 mixture beift^ test^^i^ th' 
ch^ber^^d to ^ 
; production cbnditions^m be- k^^cpn^rit^be-, 
causey should^ 

■; ; the'teste : wbuid- fo^ ^- : \y 

is TTierefo^ 

. process and of yap v ^p 

progress brcross^linkirig swhichr is e^y to 
which also makeis it possible, throughout produc- 
tion, for the. re£l development in the crpss-linW 

20 process to be checked under the conditions pre- 
vailing at any time; so that the mbuldjpg can be 
automatically controlled accordingly without keep- 
ing to a previously prepared fixed timetable^ > 
These results are achieved by thb present iri- 

25 ventiori , which v provides ^an ? ^paraftis.; for. che^kin q • 
or contrbllirigl the, ;pi^ 
elastomer products comprising; a mou 
controllable closing means, consisting of two de- * 
tachable parts defining an impression correspond^ 

30 ing to-the shape of one or more items made, out of 
elastomer, the mould being able to withstand a 
; drossHinkta^ 
being equipped with at least one pressure sensor 
, rigidly mounted on one of the two parts , of th 

35 mould, ttib ^ensitiv 

contact •:-wift/^ffiS : : elastomer 'materiaJ • undergoing 
crbss-Hnldhg'^ 

recording anci/pr processing changes in pressure 
within the impression of the mould containing the 

40 elastomer to be mquld<e3. 

In particular, according to one forrri of embodi- 
ment, the apparatus for checking or controlling the 
progress .of* ^cross-linking in elastomer pro^ 
comprises a mould camed by oontrol&ble closable 

45 means consisting qf tvvo detachable parts defining 
an impression and able to rbceivel a ^ constan t quan- 
tity of material which matches the shape of an 
elastomer test item, the mould being equipped with 
temperature control means and having at least one 

so pressure sensor rigidly mounted on one of the two 
parts of the mould, the sensitive surface of the 
sensor being in contact with the elastomer material 
undergoing cross-jinking and being connected to 
the means for recording changes in pressure inside 
the impression in the mould containing the 
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elastomer. ..." 

■ v.. ■ / .One: of; the parts .of the rhouid : hasia hollow 
impression . whereas the; other has a-projecting ele- 
: ment which can be inserted into the hollow impres- 
sion, so that a seal can be achieved between the 
> respective coupled-together side walls, there beings 
% defined; within the hollow impression a space able 

/ to receive ^ - e^ 
\-^x mounted -on closing ; meahs^enabling^tte^tyfvpi parts 
^ • to be tightly closed and locked^ oh against the 
* bther/tffe; 

;■■ the impressi^ run 
position 

.:• in another form of embodiment bp the appara- 
v v \ tus :%^^wMng^ofc c^htrolliri^c the ^progress of 
cross-linking in - -elastomer products according to 
the invention, the locking means carrying the 
ty--- mould- comprise a mouldy 
has o^ 

nifidaht regions within the ^ m to 
detect^; pressure -chanjges Jn^ ^ 
moulding arid ^ are connected to a 

- control- panel which: Hs ^provided? for- an . automatic 
/ v control of the successive stages in the moulding 
\ operation- More specifically, the apparatus 'accord* 
ing to the invention can be used in the production 
of eliastomer ^products by injection moulding, in . 
which case the locking me^s carrying th^m 
v ;cdmprtse van ? injedbon, moulding; pre^ : equipped 
with means for closing and -opening the mbiijd, ah j 
injectipni asisembly having an inject by 
which ^e elastomer material iis- f^ 
and a device for causing the injection assembly to 
move towards and away from the mould. 

In this case; one or more pressure sensors are 
provided in- th«e mould \within the impression region 
A or regions corresponding to the; product, within the 
: feeding or connecting, channels between such re- 
gions ^d/or- within a separate irripression : region 
specifically provided -for that purpose, the pressure 
sensor 6r sensors being connected, together with 
other parts used to check the moulding, ; to a con- 
trol panel comprising a microprocessor unit which, 
upon detection of certain values, is able/tOAControi 
the duration of the successive injection stages, the 
maintenance of a certain pressure level in the 
mould and the cross-linking. 

Alternatively, in order to enable different 

* moulding technologies to be used, the closing 
means for the mould may include a compression 
moulding press* a transfer press or a mixed press, 

* the mould being provided with one or more pres- 
sure sensors connected to a control microproces- 
sor able to regulate the duration of the cross^llnking 
stage in the mould and when the latter is to be 
opened. 

The method according to this invention pro- 
vides a control of the cross-linking progress in 



elastomer products within a mould, comprising the : 
measuring; of presfstire; insitfe^fixddvVq^ .' 
ber of avmould containing *e ela^orner: material. 
- control of : the decrease in pressure through cross- 
5 linking >and the; detectiomof .the stage at which the 
gradient of decrease in pressure; approaches^ zero 
oris anyhow lower than a pre-established value, 
q ^The methodva^ be 
- used^for ^ 
ro and; the :cf qss-linkirp^e^^ 

comprises. iri^press> forifre^iri^ 
'-■'.}■'■ the-r^bducts^the^ 

/v at^^on^ prf more are is 
injected in a fluid condition; ^stopping the injection 
75 when ^ the injection members- halve ir 
operation and the pressure witfin ^ 
- higher v than via- predetermined rvalue;4at ariy^ area 
^ where ^ 

biy bur>ito:preissi^\ : ag 
20 ? thev detectibri' of ai xdec 
resf^ndirig^ 
away; ; opening the^m 
: v^therp rhpiild ; is further de^cr^eased 

below a> second pr^st&blished value or upon a 
25 decrease in the gradient of pressure variation with- 
in the mould: •^.::^;-;. v ^^:--^-v. 

^ Mpre^ details will% become apparentf from the ; ■ 
following descriptibn.^maiciev withv reference: to the - 
- • ^ateche^ ^;- : ^kh-- ^t^:;- \ 

30 v ^ ^ 

varies as time progresses at coh^aht temperature 
in a vulc^isation tester ti rotor; 

^ Rg;v2^shows a : vulcanisation tester int hd d 
for laboratory tests^ 

35 Fig^ 3 is a di^r^f shbwing how ;pre^ure 

varies as ^me jprpg 
ture when cross^liriking is taking place; 

Fig. 4 is a general diagram of an injection 
moulding - press ^ for an elastomer, m 

40 cross^linkihg is controlled 

tiorirand A v^--- : ^ s-x- ■ 

Fig. 5 is a block diagram of ' the control 
apparatus for an injection mouldirig press. 

The measurement of ; the progress of cross- 

45 linking in "'a Specific elastomer mixture over a pe- 
riod of time and under constant temperature con- 
ditions is made; according to common practice, by 
means* of a vulcanisation tester having an oscillat- 
ing rotor, the vulcanisation tester being provided 

50 with a chamber filled with a fixed amount of th 
mixture to be measured and containing an oscillat- 
ing rotor used to measur the torqu r quired to 
maintain an oscillation of constant amplitude during 
cross-linking. 

55 The measurement shows an initial slight de- 

crease of the torque caused by the homogeneous 
heating of the mass under test over a transitory 
stable lasting as a rule only a few minutes, followed 
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crossrlirikirigis taking piace;rthe torque regaining : a'- 
practically constant value: or only slightly varying as 
time progressesnas airesult bficbmpletion^df the v 
cross-rfinking process in the mass tested:^ Vwn 

The progress of the test described above is 
shown; ?!by^v^ illus- . 

tr^sfefbr; assarti a 
torque G Xexp^ of - ; 

^a time t^(min)^ the 
: torque>Hias4jrfe^rt icpnsiderably;- r in ?cb^spOT 
to^the ^gevpf^crossTlinfege <^ ,.. 
towed by: jam the torque is 

practically: unchanged^once cross-linking iis;^ 
pleted.i~v :-i *.■:'■;,<-' y^s";^>'-; * -~- ' " ; 

A ;studyvpf vhpwr 
; progress -rnay tel cahibd ;Out Jri^^^ier^way by 
using ; ^e measuring 

inventions in :the version for laboratory : tests as 
shown iin nFi0; 2:; it substanti^Iy compnis^ a tmould 

:. made^Up of two haives^a m 

ipartv4- defihirig-a cavity 5; able tp^ be seafihgly 
locked together, within ^Which crossrlinking ef the 
sampled of the elastomer mixture to be rneasured 
takes -.place., :r-;y^^y.^K-:- r . 

--;The£ twov halves:^3 and 4 are provided with 
temperature control ;prbbes 7 and arefmounted on 
a qlosure member/ such as a press for instance, 
those initial Icompre^pn vfprce is kept unchanged ^ 
throughout the test ;S ^ .> ; ;f - 

. Intone of the two halves 3 and 4^pf the mouldy 
irr-fect in the jinale half 3 in vthe example given, 
there is provided a hole 8 within; which there is 
inserted a pressure^ sensor 9 whose , sensitive tip 
10i^which is^in is 
connected to a detection and control system com- 
prising .a recorder or a microprocessor unit able to 
producer curved line showing how pressure varies 
inside the . mould as time ^progresses and possibly, 
to calculate and to provide directly the characteris- 
tic cross-linking parameters indicated by the curve. 

The temperature control probes 7 must guar- 
antee to a high degree of precision that the tem- 
perature of the sample be accurately maintained 
(suitably to a level lower than Q.3°C), so as to 
avoid expansions or contractions of the test piece 
caused by temperature variations throughout the 
test, which may considerably modify the pressure 
within the mould, resulting in further additions to 
the pressure variations caused by the cross-linking 
process. 

A result of a cross-linking test carried out by 
means of the apparatus of Fig. 2 is shown in Fig. 3 
illustrating the way a pressure P(MPa) varies as a 
function of a cross-linkage time t (min). As can be 
observed, over an initial region 12, the pressure 
increases after the press is closed until it reaches 
the value set for the test, there then follows a stage 



; pv?i^3 ^duririg; vihl&i the: pressure decreases consider- 
- - kably -vUntil^v^ 

• which "do not vary ,:or vary : very -little ^ as time goes 

s • 4f : The pressure decreasing stage 1 3 corresponds 
to the crossrlinking of <the tested ; mixture arid it is 
pos^ible^npti(G©|fuir ag test 
■ : r canie^ ifio^ 
rr having 
ro> ^toi£^^ 
p m&ai^ 
using flip 

pears tp: be fully able to provide ^operating, tech- 
W nolpgiqakahd^ 
is ;;oi^riecj by : m 

/ aaosciiiating^ \^<:%^i\ly\\ 

muskbe^suctea^^ 
, the fest ;;the chamber [Is -able^tp :fiold >; the: same 
20 : .-A Kamounfe of material; to >this* end ^e im^e ^half of the 

Suitable; fo : fi^ 
r ; cav^ seal 
a beWeem,- the ^matching? cylindrical ^ 
25 j y plunger and of the ^cavity; there ^beirig ;np; surfaces 
in istepj^ side 
^v-le^age;^^ the 

; ite thickness^ 
36 y materii -put inside ^ the 
advance of ^the^pressjpart carrying the movable half 
, \ of the^n^^ ■ 
set for the beginning of the-test- as; measured by 

• the sensor 9: in order \t\6t itp Meet measurement of 
35 o. the^pressure pattern within 

/• • pre^s used, or^the mould closure part/Js of >a type 
suitable to keep ^therpositioni reached by4he moy^ 
ing mould half ^constant throughput the duration of 
the test, so as not to cause variations in the volume 

4o of the test piece: In fact as the possibility of com- 
pression of the measured elastomers is very : small, 
a small variation in the volume of the: mould cham- 
ber would give unreliable pressure readings. 

A suitable dimension for the test piece 6 may 

45 be for instance - 20mm diameter with a: thickness 
of - 1mm. : 

A consistent thickness of the test piece 6 is 
dependent upon an accurate measurement of the 
aimbunt of material introduced in the mould and it 

so is therefore advisable for such measurement to 
vary in the order of ±10%: however, a variation in 
the thickness of the sample; proportional to the 
i precision with which the material introduced is 
measured, has only a limited consequence on the 

55 duration of the transitory period over which the 
temperature of the mass of the sample reaches a 
consistent value: in fact given the small size of the 
sample, whose thickness is suitably about 1 mm. 
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this transitory period is very short and therefore the 
V effects of * ; small' variations^ in^the thick^ss^ bf: the 
sample olvthe" results of the measurement carried 
out are negligible. ' . ; :u : v . 

It is also possible to provide a mould having 
bigger test pieces, and in this case a certain period 
of transitory temperature cbriditioriis is allowed dur- 
ing the test - in 'order to obtain; after crossMihki rig, 
parts bi^ ^iwuigh:?&7with^t^id ^rtht^r tests^ siiich as 
traction^ hardness, ; resiliency ,^e^ 

The ^paratus : arid method a^ 
inventforf 'fjrid^ l&bbratory 
but also fb^ 

industrial press : for moulding ela^brrier mixtures 
usihig all known moulbihg methdds: injeSipri; com- 
pression, fr^insferancf amiJrture of all theisei- 

By way (rf;ex£^p)e; a ba^ibMnje^ibri moulding 
apparatus fbr^astbmer^^ 

It subst^ti^ly cbmpn 17 including, 

in a simplified -term**^^ and 
i78 t ; canyirig the" 5 impressions '18 of teb pieces to 
be moulded; a moulcpclosi 

a movable part consistii^, forMristance; of a piston 
20, br a toggle jotrit or^other ^stem acting bh the 
half mould 17A, ah injection part 2f provided with 
an injection actuator 22 and with an abator 23 fbr^ 
causing the injector to move towards and away 
from the mould. 

• TTie ^fe^ls alsb^ d^cidt#d^ ; wlV) ; - a-xqntroK -. 
panel 24 carrying the controls ^br^aaju^rtg the 
length 5 of the cycle,; the tem^rature arid the op- 
erating pressure. possibly equipped with a micro- 
processor 25: '■ A v - - ' 

One of the impressions 18 of the mould 17, or 
other impression specifically provided for this pur- 
pose, depending dn-the form of the mould and of 
the pieces to be obtained, is equipped with a 
pressure' sensor 26 cohhecteiJ to the control panel 
24 of the ";press: the sensor 26 may be connected 
to an independent riNcroprbce^sdr 
already present; to the same existing microproces- 
sor controlling the press. 

The diagram of Figure 5 shows hbw, in the 
case of injection moulding, the microprocessor is 
connected to detection parts which rhay comprise 
a quantity sensor 27, for instance an end of the run 
sensor able to stop the aidvaricement of the injec- 
tion assembly by means of the actuator 23, and 
several pressure sensors 26 suitably arranged with- 
in the Impressions of the mould to detect pressure 
in the most significant areas, the microprocessor 
being also connected to actuators, comprising an 
actuator 23 for moving the injection assembly 21 
towards and away from the mould, an actuator 20 
for closing the mould and an actuator 22 for inject- 
ing the un-vulcariised material in a fluid condition 
into the mould. 

The injection moulding cycle is controlled auto- 



matically by the microprocessor receiving signals 

from ; the sensor: or sen^ 

and the position - of the injection assembly and 

com pricing- the^ successive stages of : closing the 
s mould, approaching the injection -assembly^to the 

-mould; injecting the: <maten^ ; Jntd'-Ae^mould; : --keepr' 
; ing a' certain pressure in the rriould, the injection 

assembly bei^ 

m^ldito;p 
7a undergone 
v the-fSe^ 

^ ^si^bly ;hasjbe^ 

* hb ; ibniger kepi-urider presisure ag^nst 1 it. v and "finally 
is ' dpehihg the mould after the item " has 1 undergone 
cross-linkirig. • ; - - • '■■ ^ ;^-'"V •: ¥• ' , - •'- 

COTtrpI end the 
sbnsbr or seflsbrsv detect thai'thie pre^^re^Withinv 
;jthe-^ 'a 1 b r brest£±>lis^ 

2d ^ie;cbrr^^ 

■ K r (<tifresp6ntiir\Q tb a^ bositibn A ^ of the ^ia^ram in 
' ; :V Rgure 3). ^ . ' y •"" r -- : . V i ■-* ■ ' 

Tcept constant, is delayed until thb pressure sensors 

25 indicate that cross-linking has has pro- 

gressed to a certain: point (cprTespbhding to a 
:A ftositiori':'B : ^^ 

The crossrlihking stage is therefore delay d 
; until the -pressure siettsors indicate a^jdcrease in 

30 : : pressure; tfy 

ing to the -required degree of cross-linking (position 
C in Figure 3). : r '.^.-.r.^. v^.^vovv-/ 

:lri this:wSay^T to a 

fixed timetable for each stage as is the case in 

35 traditional moulding, the data collected throughout 
the experimental stage is used to control the length 
of the stages depending on realistic assessments 
of the conditions of the material withimthe mould. 
It is therefore possible to avoid the drawbacks 

40 of conventional moulding which causes wastage 
and low productivity, such as a nil pressure in the 
mould caused by bad flowing of the material within 
the mould or by flowing back of subh material after 
the injection assembly has been moved away, pre- 

45 cross-linking (scolding) in the injection nozzle and, 
chiefly, opening of the mould before the material is 
fully cross-linked or when it is over cross-linked: in 
fact, the apparatus according to the invention 
makes it possible, for each moulding operation, to 

so detect the exact length of each stage, even when 
variations in the external moulding conditions oc- 
cur, such as for instance temperature variations 
and the like. 

The presence of one or more pressure sensors 

55 in the mould may be particularly advantageous in 
those cases, for instance when complicated moulds 
are used when there is fear that different areas of 
the mould may react differently: in such cases the 
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^length qfc^fe 
verification ", thati all the sensors shpw ihe vexpected 
readings in order to ;ayoid vtheeoecurrencevpj areas 
of. the .mould ; where cross-linking i$) not completed. 
In moulds of certain shapes, it is filso possible to 
use the ; jsignals?ftpm some ^ sensors fpr^cphtrolling 
onejStage^^vin$^nce fte^dur^Qrivofv^ 

^•^jge^^ 
to fillKti^ kpther^^ 
tp<cSoht^ 

is, kept con^arfofor dristgrice by^Pl^li^^ehsors 
inside; the^ 

sors t may provide^ the 
r completion \ ^ of i cr$s$tlmkmQ ijby.^teii^^lo^^ in 

areas where crossr!ti 

in^tfre* case of transfer 
■■-moulcljngVor^^ 

nvould^fp 

; the ; previous;: x^0>Jh&§; areU provided, i within; the 
mouldy one ortmqre pressure sensors to 
a cpnfrolling microprocessor, isuch serrspriS; being 
used to ittritrb^ 

the mpuldjvwith time^and^to; oohtrdj^he^pe^ 

the mould when the it has dropped 

to a pn^st^lished;^ ^ };.-:". 

In this catse too there is the possibility of carry- 
ing ^OLit ^an M^pfT^c^cp - the effective 

vprogres^vpfeGrp^H^ the ^rndLild i and ; 

therefore opening ^ mould^ 
ing has reached the required stage, lincjer realistic 
manufacturing conditions. ; 

Mmy v^ations may be: introduced without de- 
parting /from the scope of the invention in, its basic 
features. \;>:. . . - .-■ - r, , : - 



Claims - 

1 . Apparatus for use in controlling the progress 
of cross-linkjng in products made from an 
elastomer material within a mould, characterised in 
that it comprises a mould carried by confrollable 
closing means and made up of two separate parts 
defining an impression corresponding to the shape 
of one or more pieces in an elastomer material to 
be subjected to cross-linking treatment within the 
mould,: there being provided at least one pressure 
sensor rigidly mounted on one of the parts of the 
mould whose sensitive surface is in contact with 
the elastomer material undergoing cross-linking 
and is connected to means for recording and/or 
processing the variations of pressure within th 
impression in the mould containing the elastomer 
material throughout the moulding operation. 

2. Apparatus for use in controlling the progress 
of cross-linking in products made from an 
elastomer material within a mould according to 
Claim 1 , characterised in that it comprises a mould 



v:/ ;;twp ^sep^te ^parts^haying;,an^ impi^^i^^matcnihg ^ 
the corresponding shape ;9f.;, L %;4^^ia^pf ^the^ 
elastomer, material, siich moultf having temperature 
5 control me^s; and there being provided at least 
. one pressure sensor rigidly ^m<^n^^on ;; 6ne,-of the 
pan^ ; pf> ; th^ 

• cross-linking^.; ^ • 

10 the^yariatj^ 

■ • ' -A^p«^s^^^s^> c<£ntro^ ■ 

-..•-.■;-.pf ^ crds^^ " 
: etja^mer^m^ 
is GIain^2^;eNi^^ 

o$ej^^^ 

: y » 'j into ne ^cOTcawito £ v 

' ^ /S^l^fe^^ 
20 y( .rgjsp^ 
sampler^ 
^impre;^^ 
, nibans. ^le^ 
., once ; the ; pro^ is 
25, : Jnse$e<^^ the 
. end of the ^ 

throughoutitiie.test !.- : ; ' v;'- 
^ f ^^^paraj^ 

30 \ etastomervm^^ apcprding to 

. > Cldm^l; 

carrying the mould include a m r^pl0k^-^pg^^' and 
the mould has one or , more pressure, sensors lo- 
cated in the, .mqst^signiHq^ 

3S impression; in-order to^ 

during moulding and the progress cof cross-linking 
within toe mou^ 
/ a con^^pgu^ 
suTO0^i^ ^^j3S of moulding 

40 ; 5. ^par^S; ^ 

of cross-linking in products made from an 
elastomer material within a mould according to 
Claim 4, characterised in 1 that the closing means 
carrying the mould includes an injection moulding 

45 press equipped with means for locking and open- 
ing the press. ; an injection assembly having an 
injection unit able to feed the elastomer material 
into the mould arid a member fqr causing the 
injection assembly; to move towards and away from 

so the mould. 

6. Apparatus for use in controlling the progress 
of cross-linking, in, products made from an 
elastomer material within a mould according to 
Claim 5, characterised in that one or more pressure 

55 sensors are provided within the mould in the im- 
pression region or regions corresponding to the 
product, and/or in the impression f eding or con- 
necting channels and/or in a separate impression 
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region provided in the mould for this specific pur- 
pose, the sensor or sensors being connected to- 
gether With the other mould controls to a display 
panel comprising a microprocessor able to control; 
according to the detected values, the duration of s 
the successive injection stages, a constant pres- 
sure in the mould and the cross-linking. 

7. Apparatus for use in controlling the progress 
of cross^lihking in products; made from an 
elastomer material within a mould according , to w 
Claim 4, characterised in that the closing: means for 

the mould comprise a compression, a transfer or a 
mixed moulding press, the; mould being equiped 
with one or more pressure sensors connected to a 
controlling microprocessor able to control the dura- is 
tion of the curing stage within the mould and to 
indjcate the time when the mould should be / 
opened: '■ ^ ' 1 : '• ■ '. >". ; '' 

8. A method for checking the progress of 
cross-linking in products made from an elastomer 20 
material within a mould characterised in that it 
cornprises measuring the pressure inside a mould 
chamber, Which provides a fixed space, containing 

the elastomer material, checking the reduction of 
pressure during cross-linking; and detecting the 25 
stage at which the reduction in pressure ap- 
proaches zero, or is below a pre-established value. 

9; A method for use in injection moulding, and 
crpiss-linking. inside a mould, products made from 
an Elastomer material, characterisied in that it com- 30 
prises, in a press for injection moulding the pro- 
ducts, measuring the pressure at one or more 
re^ibns in the mould when the material is injected 
in a fluid state and interrupting the injection, when 
the injecting members have reached the end of 35 
their travel and the pressure within the mould, at all 
'the spots where it is measured, is higher than a 
pre-established value; keeping the injection assem- 
bly under pressure against the mould, until it is 
moved away at the moment when a pressure drop 40 
by a first predetermined value is noticed at one or 
more areas of the mould, and opening the mould 
upon verification that the pressure has dropped in 
the! mould by a value higher than a second pre- 
determined level or upon detection of a decrease 4$ 
in the gradient of pressure variation in the mould. 
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